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A study was undertaken to clarify the origin of sweat 
gland myoepithelial cells using monoclonal antibodies 
EKHl, EKH4, and AN3. EKHI recognizes all classes of 
intermediate filaments. EKH4 and AN3 recognize ker-
atin type intermediate filaments. Since within the skin, 
only epithelial cells of ectodermal origin contain kera-
tin, EKH4 and AN3 could be used as ectodermal markers 
within the skin. Sweat gland myoepithelial cells were 
labeled by all three antibodies. In contrast, arrector pili 
muscle and vascular smooth muscle were recognized 
only by EKHI, but not by EKH4 and AN3 . This study 
demonstrated that myoepithelial cells of sweat glands 
contain keratin type intermediate filaments and sug-
gested their ectodermal origin. On the other hand, ar-
rector pili muscle and vascular smooth muscle did not 
contain keratin type intermediate filaments, despite 
their ultrastructural similarity to myoepithelial cells. 
Electron microscopic studies using human fetal and 
adult skin revealed that myoepithelial cells are devel-
oped from basal cells of the coiled tip of fetal gland and 
not from mesenchymal cells. In order to determine the 
time of appearance of myoepithelial cells during fetal 
development, embryonic and newborn mouse skin was 
also examined. It was found that sweat gland m y oepi-
thelial cells first appear around 20 weeks of gestation 
in humans and after birth in mice. 
Myoepithelial cells form t he peripheral cell layer in t he 
secretory segment of eccrine, apocrine, salivary, and mammary 
glands. Myoepithelial cells of sweat gla nds a re long and spindly 
and a rranged parallel to each other along the long axis of t he 
secretory t ubule. The cytoplasm is filled with long arrays of 
myotilaments a nd dense bodies; t hese organelles are a na logous 
to t hose seen in arrector pili muscle and vascular smooth muscle 
[1]. They become apparent in eccrine sweat gla nds at 22 weeks 
of gestation in humans [2]. Regarding their histogenesis there 
is no critical evidence available to indicate whether they are 
ectoderma l or mesenchymal. There is very little information 
on the origin a nd development of sweat gland myoepit helia l 
cells [3] . 
During the course of t issue studies using monoclonal a nti-
bodies, we observed that myoepithelia l cells a re labeled with 
a n ti-keratin a nt ibody AN3 a nd EKH4, a nd anti-intermediate 
filaments antibody EKHl. These a ntibodies were produced in 
o ur laboratory by hybridoma technique [4]. Within the skin 
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only epit helial cells of ectodermal origin contain keratin type 
intermediate filaments; AN3 a nd EKH4 were t herefore selected 
as ectoderma l ma rkers. 
In t he presen t investigation , myoepithelial cells of sweat 
gla nd were examined by immunofluorescence a nd immunoelec-
t ron microscopy, using t hese monoclonal a ntibodies to clarify 
t heir origin a nd fetal development. 
The observations m ade in t his study suggested that myoepi-
thelial cells of sweat gland are AN3- and EKH4-positive and 
therefore of ectodermal origin. It was a lso found that they 
develop around 20 weeks of gestation in human s and surpris-
ingly only after birth in mice. 
MATERIALS AND METHODS 
Materials 
The normal human skin specimens were obtained from patients 
undergoing elective surgery. The tissue was received fresh, then frozen 
at -196•C in OCT compound (Lab-Tek Products, Naperville, Illinois) 
until processed for immunofluorescence microscopy. Some specimens 
were processed for transmission electron microscopy or immunoelec-
t ron microscopy. 
Human fetu ses of the stages 16- 24 weeks, 11-20 em in crown-rump 
length, were used. Skin specimens from the sole and axilla were cut 
into small pieces and processed for transmission electron microscopy. 
Plantar skin specimens of BALB/c mice were investigated. They 
were 15 days and 18 days in gestation, or 1-15 days after birth. Their 
gestational periods ranged from 18- 20 days. Skin samples were pro-
cessed for immunofluorescence microscopy and transmission electron 
microscopy. 
Antibodies 
Anti-keratin monoclonal antibody AN3 was produced as follows 
[4]. Nail keratin was extracted from human trimmed or clipped nails 
using modifications of the procedures described by Steinert [5]. 
Trimmed nai l specimens were minced into fi ne pieces, and washed in 
absolute ethanol for 15 min, then vacuum dried. The tissues were 
suspended in a buffer containing 8 M urea, 0.05 M Tris-HCl at pH 9.0, 
and 25 mM 2-mercaptoethanol. T he extractions were done by stirring 
at room temperature fo r 3 days with a second homogenization. Undis-
solved particles were removed by centrifugation at 1,000 rpm fo r 10 
min in IEC CRU-5000 Centri fuge, 12,500 rpm for 30 min and 45,000 
rpm for 90 min in Beckman L5-65B Ultracentrifuge (rotor SW-50). 
The extracts were dialyzed against 0.05 M Tris-HCl at pH 9.0 for 48 h. 
By subsequent centri fugation at 1,000 rpm for 10 min, 12,500 rpm for 
30 min, and 45,000 rpm for 90 min, the pellets were obtained. The 
extracts were again dialyzed against 0.05 M Tris-HCl at pH 9.0, then 
desalted by dialysis and lyophilized. For immunization, an 8-week-old 
BALB/c mouse was injected i.p. with 200 11g nail keratin prepared as 
above in 0.5 ml 8 M urea with 0.5 ml Freund's complete adjuvant. 
Fourteen days late r, the mouse was boosted by i.v. injection of 200 11g 
nail keratin without adjuvant and used 3 days later for cell fusion. The 
fus ion of spleen cells (B cell) from immunized mouse with SP2/0 mouse 
myeloma cells was done usi ng hybridoma technique [6]. T he fused cells 
were distributed into 96 well -plate (Coster, Cambridge, Massachusetts) 
in RPM! 1640 containing 20% fetal bovine serum, 100 11M hypoxan-
thine, 1 11M aminopterine, and 16 J1M t hymidine with macrophages for 
the screening of B cell-myeloma hybrids [7] . Antibody activities were 
tested by enzyme-linked immunoabsorbent assay (ELISA) using Hy-
bridoma Screening Kit (Bethesda Research Lab, Rockville, Maryland). 
In order to ensure the monoclonality of the cell line of hybridized cells, 
the selected cell lines were cloned twice by limiting dilution method 
[8]. Then monoclonal hybridoma ce ll line AN3 was selected. Either 
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t issue culture supernatants or asc ites fluid from mice inoculated with 
AN3 were used as the sou rce of the AN3 monoclonal antibody. Ouch -
terlony's immunodiffusion analysis showed that the immunoglobulin 
subclass of AN3 antibody was lgG,. In the course of immunoblot 
analysis of AN3-binding antigens, it was found t hat this antibody 
stained epidermal keratins. Normal human epidermal keratins ex-
tracted by the method of Steinert [5] we re separated on one-dimen-
sional sodium dodecyl sulfate-polyacrylamide gel electrophoresis ac-
cording to Laemmli [9] (Fig 1a), and were t ransfer red onto nitrocellu-
lose paper electrophoretically [10] using a Trans-Blot apparatus (Bio-
Rad, Richmond, California). The blot was cut into strips and stained 
with AN3 antibody by av idin-bioti n complex method using Yectastain 
ABC Kit (Vector Lab, Burlingame, California) i ll ]. lmmunoblot ana ly-
sis showed t hat AN3 antibody stained 58,000 and 50,000 dalton keratins 
of normal epidermis (Fig 1b). By indirect immunofluorescence tech-
nique on human sk in , AN3 stained the lower 2- 3 layers of normal 
epidermis, outer root. sheath of hair follicle, duct and peripheral layer 
of sebaceous gland, intraepithelial and intradermal duct of eccrine 
sweat gland and apoc rine sweat gland, proximal nail fold, matrix, nail 
bed, hyponychium, as well as nail plate. The nail plate was stained 
signi fi cant.ly afte r incubation with 8 M urea and 25 mM 2-mercaptoeth-
anol to unmask ant igen (Fig 2). 
Anti -kerat in monoclonal antibody EKH4 and anti-intermediate fi l-
ament monoclonal ant ibody EKH1 were produced [4] by the same 
hybridoma techn ique mentioned above. Human trichilemmoma cell 
line which produces tonofil ament.s and kerat.inizes in vitro [12] was 
used as immunogen. In t issue study EKH4 recogn ized the lower 2-3 
layers of normal epidermis, outer root sheath of hair fo llicle, sebaceous 
gland, and sweat duct. lmmunoblot. analysis showed t hat EK H4 anti-
body reacted predom inant.ly with molecular weight o[ 50,000 and a 
broad band of 58,000- 63,000 dalton keratin polypeptides in normal 
epiderm is (Fig l c) [4 ,13]. EKH l stained whole laye rs of epiderm is, hair 
follicles, sweat glands, sebaceous glands, arrector pili muscle, fibro-
blasts, endothelial cells, vascular smooth muscle , and nerves. lmmu-
noblot. analysis showed that EKH1 antibody is bound to t he major 
bands of 65,000- 69,000, 56,000- 58,000, and 50,000 dalton keratins. 
EI<H 1 a lso recognized 62,000- 68,000 dalton neurofi lament subunits, 
glia l fibrill ary acid ic protein (GFAP) , 58,000 a nd 65,000- 70,000 dalton 
vimentin , and 55,000 dalton desmin [14]. 
Anti -neurofi lament monoclonal a ntibody (AHNF1) was also pro-
duced in our laborato ry and recognized 200,000 dalton neurofilament 
subunits [15 [. 
Monoclonal anti-v imentin antibody (Labsystems Oy, Hels inki , Fin-
land) was a lso used. 
Jndireci Immunofluorescence Microscopy 
T he norma l human sk in and mouse plantar skin samples were cut 
in to 4 l'm -thick sections in a cryostat at temperatures between -20"C 
and -30"C, a nd air dried. The sections were incubated with antibodies 
(1:40 dilu ted ascites) at 37"C for 30 min . After rinsing with phosphate-
58 kd~ MWs 
50 kd~ 
a b c 
FIG l. a, Sodium dodecyl ulfate polyacrylamide gel electrophoresis 
pattern of keratin extracted from normal human epidermis. b, AN3 
stained 58 and 50 kD epidermal keratins. c, El{H4 stained 50 kD 
epidermal keratin. 
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FIG 2. Indirect immunofluorescence microscopy on human nail 
plate with AN3 after preincubation with 8 M urea and 25 mM 2-
mercaptoethanol to unmask antigen. Bar= 100 I'm . 
buffered saline (PBS), sections were incubated with 1:20 diluted fluo-
rescein isothiocyanate-conjugated goat antimouse IgG (Cappel Labo-
ratories, Cochranville, Pennsylvania) at 37"C for 30 min. The sections 
were mounted in para-phenylenediamine (Sigma Chemical Co. , St. 
Louis, Missouri) mounting buffer [1 6] afte r rinsing with PBS. They 
were examined and photographed with a Zeiss photomicroscope II 
equipped with fluorescence microscope optics. 
lmmunoelectron Microscopy 
The normal human skin specimens were treated with 5% glycerol in 
PBS for 2 h , embedded in freezing medium (Lab-Tek Products, Naper-
viii , Illinois), and frozen. The specimens were cut into 8 l'm- thick 
sections at temperatures between -20"C and -30"C and a ir dried. The 
sections were incubated with the selected monoclonal antibodies (1:80 
diluted asc ites) at room temperature for 2 h. After rinsing with PBS, 
sections were incubated with 1:10 diluted peroxidase-conjugated goat 
antimouse lgG antibody (Tago Inc., Burlingame, California) at room 
temperature for 30 min. After rinsing in PBS, diam inobenzidine reac-
t ion was carried out in t he presence of 0.01% hydrogen peroxide [1 7]. 
After the staining, the sections were fixed with 5% glutar aldehyde and 
1% osmium tetroxide, dehydrated, and embedded in Ara ldite. Ultrathin 
sections were cut on a diamond knife mounted in an American Optical 
ul tramicrotome. Sections were examined and photographed with a Zeiss 
109 electron microscope without electron staining. 
Electron Microscopy 
The normal human skin and mouse skin samples were processed for 
t ransmission electron microscopy by fixation at 4"C for 4 h in 5% 
glutaraldehyde buffered with 0.1 M sodium cacodylate at pH 7.4. 
Following rinsing in 0.1 M sodium cacodylate buffer, tissues were 
postfixed in 1% osmium tetroxide buffered with 0.1 M sodium cacodyl-
ate for 1 h. After block staining with 1% uranyl acetate in 50% ethanol 
for 20 min, tissues were dehydrated in graded concentrations of ethanol 
and propylene oxide and embedded in Araldite. Ultrathin sections were 
cut. on a diamond knife mounted in an American Optical ultramicro-
tome. After staining in uranyl acetate and lead cit rate, the sections 
were examined and photographed with a Zeiss 109 electron microscope. 
Human feta l skin specimens were fixed only in 1% osmic ac id, then 
processed as described above. 
RESULTS 
Immunofluorescence Microscopy 
When frozen sections of the secretory portion of human 
sweat gland were stained with AN3 and examined by immu-
nofluorescence microscopy, a strong preferential staining of 
myoepithelial cells was observed (Fig 3a). Anti-keratin anti-
body EKH4 also showed specific staining of myoepithelial cells 
by immunofluorescence microscopy (Fig 3b ). Anti-intermediate 
filaments antibody EKHl decorated secretory cells and secre-
tory nerves as well as myoepithelial cells (Fig 3c). Dermal 
fibroblasts, arrector pili muscle and vascular smooth muscle 
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FIG 4. Immunoelectron micrograph of the myoepithelial cell of ec-
crine sweat gland us ing anti-keratin antibody AN3. The inset shows 
electron-dense reaction products on cytoplasmic filaments. Bars = 1 
!LID · 
were a lso stained with EKH1, but not with AN3 and EKH4. 
Myoepit helial cells were not stained wi th antibodies aga inst 
v imentin and neurofilaments. Dermal fibroblasts and nerves in 
t he same specimen were labeled by these respectively. 
Immunoelectron Microscopy 
Immunoelect ron micrographs of a myoepit helial cell using 
ant i-keratin antibody AN3 and EKH4 showed electron-dense 
r eact ion materia ls on cytoplasmic fil ament s (Fig 4). 
D evelopmental S tudy of Human Sweat Gland Myoepithelial 
Cells 
Fetal developmental studies on myoepit helial cells of human 
s weat gland were performed using electron microscopy. In t he 
fe tus, 16 weeks old, 11 em in crown-rump length, the distal t ip 
of some of the eccrine sweat gland an lagen began to form a coil 
in t he dermis. At this stage of development , the immature 
m yoepit helia l cells were resting on basal lamina. No myofila-
ments have been detected in t hese immat ure cells (Fig 5). In 
t he fetus, 22 weeks old, 18 em in crown-rump length, t he distal 
segment of t he most developed eccrine sweat gland coils showed 
further differentiation toward myoepit helia l cells. Higher mag-
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F IG 3. Indirect immunofluorescence 
microscopy on eccrine sweat gland secre-
tory portion with anti-keratin antibody 
AN3 (a), anti-keratin ant ibody EKH4 
(b ), and anti-intermediate filament an-
tibody EKH1 (c). Myoepithelial cells are 
recognized by all three antibodies. EKHl 
recognizes in addition secretory cells, fi-
broblasts (F), and secretory nerves (N). 
Bars= 10 ~tm . 
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FIG 5. Electron micrograph of the secretory portion of the eccrine 
sweat gland of a 16-week-old fetus. At this stage of development, the 
luminal cells rest on cuboidal basal cells, which wi ll become myoepi-
thelial cells. No myofilaments have been detected in the immature cell. 
BL = basa l lamina Bar= 1 ~tm . 
nification showed a bundle of myofilaments wit h dense areas 
(Fig 6) . The immature myoepit helia l cell and undifferent iated 
mesenchymal cell or fibroblast were developed independent ly; 
t hese cells were separated by basal lamina (Fig 7). T hroughout 
the ent ire fetal development, t he basal lamina was intact and 
migration of mesenchymal cells into t he gland was not ob-
served. 
The development of the apocrine myoepithelial cells followed 
the same sequence. In the fetus, 24 weeks old, 20 em in crown-
rump length, myoepithelial cells with myofil aments were seen 
(Fig 8). 
We furt her studied t he t ransit ion between basal cells of t he 
duct into myoepit helial cells in t he adul t eccrine gland. T he 
t ransit ional port ion of the eccrine sweat gland interposed be-
tween t he secretory port ion and coiled duct [18]. Basal cells of 
t his port ion did not show typical different iation into myoepi -
t helia l cells (Fig 9) , however, some basal cells showed admixture 
of t onofilaments and myofilaments wit hin the same cell (Fig 
10) . Den se bodies were also recognized on myofilaments of 
these "hybrid" cells (Fig lOb) . 
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FIG 6. Electron micrograph of the fu ture myoepithelial cell of the 
ecc rine sweat gland of a 22-week-old fe tus. At this stage of development, 
myofil aments wi th distinct dense areas (•) are observed in the basal 
cytoplasm. Bar = l f!m. 
FIG 7. Electron micrograph of the sec retory portion of the eccrine 
sweat gland of a 22-week-old fetus. The immature myoepithelial cell 
(M) and undifferentiated mesenchymal ce ll or fibroblast (F) are sep-
arated by the basal lam ina (arrowheads) . Bar= l f!m . 
Developmental Study of Sweat Gland Myoepithelial Cells in an 
Animal Model 
Anti- ke ratin a nt ibody EKH 4 recognized the mouse skin in 
the same patte rn as t he human skin using immunofluorescen ce 
method. ln the adul t skin of mouse, myoepithelia l cells of t he 
eccrine sweat gland were stained by E KH4 (Fig 11). 
In t he embryonic skin of the mouse, myoepit heli al cells we re 
not detected at a ll by EKI-14. E ven after birth , in 5-day-old 
mouse de rmal ducts of eccrine sweat gland a nd only fair stain -
ing of myoepi thelial cells at coiled t ip were detected (Fig 12). 
At t his stage of development, t he immature myoepit helial cells 
were seen resting on basal lamina, when electron microscopy 
was used (Fig 13a) . In t hese cells, myofil aments were very 
sparse (Fig 13b). 
In 7-day-old mouse sole, weak but distinct staining of myo-
epi thelia l cells was observed by immunotluorescence (Fig 14). 
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FIG 8. Electron micrograph of the secretory portion of the apocrine 
sweat gland of a 24-week-old fetus. Myofilaments (f) are observed in 
the basal cytoplasm in the fu ture myoepithelial cell (M ). Bar= 1 f! ID. 
FIG 9. Electron micrograph of the transit ional portion of the eccrine 
sweat gland. Basal ce lls (B) do not show specific di fferentiation into 
myoepithelial cells. L = lumen. Bar = 1 f!ID . 
Ult rastructurally, myofi laments were abundan t in t he cyto-
p lasm (Fig 15). In 11-day-old mouse sole, myoepit helia l cells 
were stained as strongly as the myoepit helial cells of the adult. 
Epit helial cell character, as seen by t he presence of keratin 
type intermediate filamen ts, became obvious among those ec-
crine sweat gland cells a t 5-7 days after birth (Table 1). 
In t he course of our embryonic and newborn mouse study, 
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F IG 10. Electron micrograph of the t ransitional portion of the ec-
crine sweat gland (a). Some basal cell shows admixture of tonolilaments 
(t) and myolilaments (m) (b ). L = lumen. Bar~= 1pm. 
anti -keratin ant ibody EKH4 did not recognize t he mesenchy-
m a l or dermal cell s at a ll. 
DISCUSSION 
The origin of myoepithelial cells has been debated- whether 
epit helia l, smooth muscle, nerve, endothelial cells, or local 
t hickenings of t he basement membrane [19]. Most of these 
d escrip tions a re on mamma ry glands [20,21]. The fine structure 
of sweat gland myoepithelial ce lls is analogous to t hat of smoot h 
muscle ce lls [1 ,3 ], and their fun ction is similar to smooth muscle 
cells [22]. In sweat glands it was suggested t hat t he basal cells 
of t he ep it helia l cords different iate eit her into myoepit helial 
cells or in to sec retory cells at 22 weeks of feta l li fe (2]. Myo-
epit helia l cells of eccrine sweat gla nd were found to contain 
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FIG 11. Indirect immunofluorescence microscopy on the eccrine 
sweat gland of adult mouse with anti-keratin antibody EKH4. Groups 
of myoepithelial cells of the secretory portion are stained. Ductal 
portion is seen at top right. Bar = 10 pm. 
FIG 12. Indirect immunofluorescence microscopy on the eccrine 
sweat gland of a 5-day-old mouse with EKH4. Typical ring of myoepi-
thelial ce lls is not detected, but dermal ducts and coiled t ip (arrowhead) 
of the eccrine sweat gland are recognized. Epidermis is also stained. 
Bar = 10 pm. 
kera tin (23]. In immunofluorescence microscopic study using 
monoclonal ant ibodies AN3, EKH4, and E KH1 , both eccrine 
and apocrine sweat gland myoepit helia l cells were recognized 
by all three ant ibodies. In cont rast, arrector pili muscle and 
smooth muscle of blood vessels were recognized only by ant i-
intermediate filam ent ant ibody EKH1 ; in these cells ant i-
keratin antibody AN3 and EKH4 were negative. This study 
therefore demonstra tes that myoepithelial cells of sweat glands 
contain keratin type intermediate filaments and suggests t heir 
ectodermal origin . On the other hand, arrector pili muscle and 
vascular muscle do not contain keratin type intermediate fi la-
ments, suggesting that t heir origin is di fferent from that of 
myoepit helial cells. Immunoelectron microscopic studies car-
ried out on myoepithelial cells using AN3 and EKH 4 revea led 
that the labeled element was indeed cytoplasmic filaments. 
The fetal developmental study done on 16- to 24 -weeks-old 
human fetuses revealed t hat myoepit helial cells of eccrine and 
apocrine sweat gland are developed from basal cells of fetal 
coiled t ip and not from mesenchymal cells . This fact was a lso 
confirmed by t he result t hat myoepit helia l cells are not stained 
by the ant ibody for vimentin , which stains non-musc le mes-
enchymal cells [24]. 
The hybrid cells, present in t he t ransit ional segment between 
secretory and ductal segn1ents (Fig 10) represent a t ransit ion 
of basa l cells of the duct in to myoepit helial cells; t his fact 
suggests t hat myoepi thelia l cells are related very closely to the 
basal cells of t he duct, even in adult skin. 
Developmental studies done on animal models (Table I) 
revea led that even before the ant i-keratin ant ibody can detect 
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FIG 13. El ectron micrographs of the secretory portion of the eccrine 
sweat gland or a 5-day-old mouse. a, The immature myoepithelial cell 
(M) is resting on the basal lami na. L = lumen. b, Higher magnification 
shows that myo!ilamcnts are very sparse. Bars= 1 I'm. 
myoepithelial cells, immature myotilaments can be demonstra-
ted by the electron microscope, and at the stage when EKH4 
becomes positive, well-developed myofilaments are abundant. 
This observation suggests t hat EKH4 recognizes cytoplasmic 
filaments which acquired a certain degree of maturation. When 
developmental stages are Immature, detectable keratin by 
EKH4 is undeveloped, both in quality or in quantity. 
EKH4 recognized dermal ducts of eccrine sweat gland in 5-
day-old mice before its recognition of myoepithelial cells. 
Around the t ime when EKH4 recognized myoepithelial cells, 
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FIG 14. Indirect immunofluorescence microscopy on the eccrine 
sweat gland of a 7-day-old mouse with anti-keratin antibody EKH4. 
Weak but distinct staining of myoepithelial cells is observed. Bar= 10 
/Lm. 
FIG 15. Electron micrograph of eccrine sweat gland of a 7 -day-old 
mouse. Myolilaments are abundant in the cytoplasm. BL = basal 
lamina. Bar = 1 !LID. 
TABLE I. Relationship between the emergence of myofilaments and the 
reactivity of El(H4 in mouse myoepithelial cells 
Days after birth Myofilaments• EKH4 • 
3 
5 
7 
11 
± 
+ 
++ 
++ 
+ 
++ 
"± = Partially present, + = present, ++ = well developed. 
•- = No reaction, + = weak reaction, ++ =strong reaction. 
no periglandular mesenchymal cells were detected by the anti-
body. These data support the ectodermal derivation of myoep-
ithelial cells. 
Ultrastructural differentiation of cytoplasmic filaments using 
the peroxidase method is difficult; because positive filaments 
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become electron dense by oxidized 3,3'-diaminobenzidine, this 
density is not very much different from that of unstained 
filaments. Therefore, we could not be specific as to whether 
modified myofil aments of keratin type are labeled with EKH4 
and AN3. Myofilaments containing actin and myosin are a 
completely independent filament system from keratin filaments 
containing keratin . It is therefore presumed that myoepithelial 
cells of eccrine and apocrine glands develop the former inde-
pendently as germ cell s differentiate into secretory epithelium. 
In the mouse, cytoplasmic myofilaments develop only after 
birth. In t he rat eccrine sweat gland, basal infoldings of the 
secretory cells appear at about 10 days after birth (18]. This is 
quite contrary to previous observations made in animals [25] 
and in humans [26] that cutaneous appendages are completed 
during embryoge nesis [251, a nd t hat at birth t he eccrine sweat 
g lands are equivalent in size and structure to t hose of the adult 
[26). 
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